The novel 5,10-dihydrophencomycin methyl ester (4) and the known microbial metabolites (2-hydroxyphenyl)-acetamide
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The novel 5,10-dihydrophencomycin methyl ester (4) and the known microbial metabolites (2-hydroxyphenyl)-acetamide (1) , menaquinone MK9(II, III, VIII, IX-H8) (2), and phencomycin (3a) were isolated from an unidentified marine Streptomyces sp. and the structures were elucidated by NMRmethods. Compound4 shows weak antibiotic activity against Escherichia coli and Bacillus subtilis.
In our screening program for secondary metabolites of marine bacteria, extracts of the streptomycete strain B 8251 inhibited the growth of Escherichia coli, Bacillus subtilis and Candida albicans significantly. Wedescribe here the structures of the mainconstituents, one of them being the novel dihydrophenazine derivative 4.
Fermentation of Streptomyces sp. B 8251 and Isolation of Ar-(2-Hydroxyphenyl)-acetamide The streptomycete B 8251 was cultivated on yeastextract malt-extract agar1} in artificial sea water for 70~80 hours. The yellow-green ethyl acetate extract of a 20 liters culture was evaporated to dryness, the residue suspended in methanol and extensively extracted with cyclohexane.
Column chromatography of the residue from the methanol layer gave two UV-absorbing fractions, the more polar one yielding 28 mg of colourless needles. The XHNMRspectrum with ABCDcoupling pattern of a 1 ,2-disubstituted benzene and a methyl singlet at 5 = 2.20, as well as the formula (HR-MS) of this compound indicated A^-(2-hydroxyphenyl)-acetamide (1), as was proven by comparison with a synthetic sample2).
Identification of Phencomycin
From a second yellow, less polar zone 46mg of an antibiotically highly active compound were obtained as (2), a memberof the vitamin K group which is already knownfrom various other microorganisms. The structure was confirmed by comparison with reference data.
Structure Elucidation of Dihydrophencomycin Methyl Ester The second yellow, on silica gel greenish fluorescent polar constituent from the cyclohexane phase crystallized as orange-brown needles. The 13C NMRspectrum showed only eight signals, a methoxy carbon, a carbonyl group, and signals of three tertiary and three quaternary aromatic carbons. The HREIMS data pointed to a molecular formula of C16H14N2O4, thus indicating a symmetrical molecule. The*H NMR spectrum showed an NH-proton, a methoxy signal andthree adjacent aromatic protons. TheIR spectrum confirmedthe presence of an NH-proton anda methyl ester. Thesubstitution patternof the individualbenzene rings is well established by HMBC correlations, anddue to the molecular formula both parts must be connected by NHbridges forming a dihydrophenazine system.
Because of the symmetry of the molecule, a decision between both annelatingdirections as in 3a wasnot possible. Butas phencomycin (3a) andits dihydro derivative are produced by the same strain, structure 4 is the more likely one. Fig. 3 . HMBCNMR3/-couplings of 5,10-dihydrophencomycin methyl ester (4).
Arrows are directing from C towards H (for 2J and AJ couplings see experimental part).
Results and Discussion
Compound 4 belongs to a rare class of antibiotics:
While phenazines have been isolated quite often in the past5), only one 7V-unsubstituted simple dihydrophenazine (chlororaphin EDAcomplex7'8), 5) has been ob- tained from microorganisms so far. Closely related to 4 is caulerpin (6), a pigment from green algae9). The antibiotic activity of extracts from Streptomyces sp. B 8251 was based mainly on the production of phencomycin (3a). The dihydrophenazine 4 is less active against Escherichia coli and Bacillus subtilis. (see Table   3 ). remained between 5.9 and 7.5). The fermentation was stopped after 72 hours.
The culture filtrate and mycelium were extracted with ethyl acetate. This afforded 5.34g of brown crude extract, which was dissolved in 400ml methanol. The solution was repeatedly extracted with cyclohexane and the extract was subjected to columnchromatography on silica gel (cyclohexane/EtOAc, 9 : 1) and Sephadex LH-20
(CHCl3/MeOH 6 : 4) to afford 35 mg of yellow oily 2 and 30mg of4.
The methanolic solution was evaporated to dryness JUNE 1997 and the residue was separated on silica gel with chloroform to yield 28mg of 7V-(2-hydroxyphenyl)-acetamide (1) and 46mg of phencomycin (3a).
Af-(2-Hydroxyphenyl)-acetamide (1) Crystallization (chloroform) gave colorless needles with mp 207°C. Rf=0.15 (CHC13); 0.5 (CHCl3/MeOH = 95:5); IR vmax cm"1 KBr 3400 (NH), 3080 (br), 2980, 2750 , 2614 , 2495 , 1680 (CO), 1613 , 1595 , 1538 , 1450 , 1392 , 1332 , 1287 , 1252 , 1243 , 1204 , 1109 , 1040 , 1018 Greenish-yellow needles from CHCl3/MeOH; IR vmax cm" 1 KBr 3440 (br, COOH), 3010, 2960 , 2660 (br), 1730 (CO), 1740 (CO), 1615, 1599, 1562, 1533, 1483, 1462, 1427, 1411, 1380, 1350, 1318, 1265, 1228, 1200, 1184, 1145, 1048, 980, 875, 863, 850, 827, 797, 755, 674, 643; NMRspectra see Table 1 ; El MS (70eV): m\z (%)=282 
